SAMPLING                                          577
The melting is ordinarily done in a graphite crucible. Of course this in itself tends to a certain reduction of lead oxide but probably not more than sufficient to overcome the effect of the oxygen of the air. This latter reagent makes it necessary that this melting should be done as quickly as possibly and at the lowest temperature at which the molten lead will be completely fluid, for if the temperature be too high or the mass be kept too long in molten state the lead will scorify, resulting in the sample being higher in gold and silver than the bars actually are.
It should be unnecessary to point out that when wooden blocks are used under material that is being drilled, care should be taken not to drill into these blocks, but too many samples are found containing wood chips to allow this caution to be omitted.
Samples of gold and silver are ordinarily poured from the molten metal and consequently there is but little danger of contamination by particles of the sampling tools. Lead is so soft that it also is not affected. With copper, iron, steel and some other metals the sample is invariably contaminated with particles from the sampling tools. Thus in copper drillings which have been ground the contamination may amount to as much as 0.4 of 1 per cent. It might appear that in this case it would be comparatively easy to pass the drillings over a magnet and remove all of this extraneous material. Unfortunately if this were done an error would be introduced on the other side because blister copper will have a certain amount of converter slag adhering to it some of which will enter the sample, where it properly belongs.1 This slag is, like iron, paramagnetic and will be removed by a magnet. In sampling steel or iron the case is even worse. The only accurate method is to use sampling tools of a hardness greatly in excess of that of the metal to be sampled and if possible to ascertain the loss experienced by the tools as compared with the total weight of the sample using these weights and the analysis of the tools and of the sample as the basis for the correction. Of course such refinement as this is happily seldom necessary.
It will occasionally happen that metallic material will be so dirty from adherent slag, matte or other foreign material that it is necessary to melt the entire shipment down, recast it and sample both metal and scoria separately (see paragraph on "Metallics," p. 581).
Owing to the fact, already referred to, that molten metals segregate on cooling, drillings from any one portion of the bar will ordinarily not be representative of that bar. There is of course a point in going from center to periphery of a bar where the sample will be representative of one or more elements, but not necessarily of all. That is, in a lead-silver alloy the silver content will be at a maximum at the surface of the bar and a minimum at the center, while the lead will be at its minimum at the surface of the bar and its maximum at the center. While there will be some intermediate locus at which the content of either silver or of lead represents the average of one of these materials in the bar, whether these loci will be identical depends on the other elements present.
As a consequence a sample must be taken which will represent all portions of the bar. In copper this is obtained by drilling holes in successive bars by means of a templet which covers all, one-half, or quarter of the bar (my own preference being for the last).2 The templet is so arranged that it spaces holes evenly over all, one-half,
ijEng. and Min. Jour, Oct. 15, 1910, p 752.
2 Theoretically the quarters are identical, and it takes fewer holes to cover a quarter templet than a whole templet, spacing the holes on ll/$ in. squares. Consequently in lots of bullion where the number of the bars are not integral multiples of the number of templet holes, a better distribution of holes can usually be attained with quarter templets than with whole, as there will, on the doctrine of chances, ordinarily be fewer holes to scatter, after the even rounds have been drilled. 37